A macroscopic sink term for root water extraction based on an analysis of radial water fl ow to roots that was recently introduced by de Jong van Lier et al. (2008) implicitly accounts for so-called "compensatory uptake." I will demonstrate that the model described by de Jong van Lier et al. (2008) shares the same conceptual basis, and can be expressed in mathematically identical form, as the empirical sink term for root water uptake that I proposed 20 yr ago (Jarvis, 1989). Th us, one important benefi t of the physics-based approach is that the dimensionless parameters in the empirical form of the model can now be explicitly related to measurable system properties such as root length density and soil hydraulic characteristics.
The Jarvis (1989) Model
Although the development of this model was prompted and supported by empirical observation, some physical reasoning was also used. A threshold plant response to water stress was considered to be the main mechanism underlying water uptake "compensation" (Jarvis, 1989, p. 61) . Stomatal closure, and thus a reduction in transpiration below the "potential" rate, only occurs when the leaf water potential falls below a certain critical value (oft en about −1 to −2 MPa). Th us, water uptake can be maintained as the soil dries because the driving force increases as internal water potentials in the plant decrease. Th is results in increased uptake rates from sparsely rooted soil layers that are still wet. It can be noted here that apart from this physical reason, there may also be biological responses involved in compensatory uptake, such as increased root growth where the soil is wet. Th us, Jarvis (1989) argued that two response functions should be needed in any realistic empirical model of root water uptake, one "local" function to describe soil and soil-root contact resistance and one "whole-plant" function that refl ects response to drought.
Th e macroscopic sink term, S (d −1 ) for water uptake from any layer in the soil root zone in the Jarvis (1989) model can be written as
where E p is the potential transpiration (cm d −1 ), Δz is the layer thickness (cm), R is the dimensionless fraction of active root length in the layer, α 1 is a dimensionless "local" stress function (0 ≤ α 1 ≤ 1), and α 2 is a dimensionless "compensation" function (α 2 ≥ 1) given by
where ω (0 ≤ ω ≤ 1), called the weighted stress index by Jarvis (1989) , is given by the integral of Rα 1 in the root zone and ω c (0 < ω c ≤ 1) is a critical value of ω at which plant stress sets in and transpiration is reduced below the potential rate. 
